Serial No. 10/627,722 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Currently amended) An object handling apparatus for handling an object to 
transfer the object from a first place to a second place with a predetermined position/orientation, 
said apparatus comprising: 

a robot having a robot hand for holding the object; 
a movable device movable independently of the robot; 

detecting means, associated with the movable device, for detecting a_position/orientation of 
the object held by the robot hand relative to the robot hand; and 

compensating means for compensating for the position/orientation of the robot hand for 
transferring the object to the second place based on the position/orientation of the object relative to 
the robot hand detected by said detecting means. 

2. (original) An object handling apparatus according to claim 1 , wherein the object is 
transferred to a jig of a machine tool at the second place. 

3. (original) An object handling apparatus according to claim 1 , wherein said robot 
hand has fingers driven by one or more servomotors. 

4. (original) An object handling apparatus according to claim 3, wherein said robot 
hand holds the object by positioning of the fingers by the one or more servomotors in accordance 
with a shape of the object. 

5. (Currently amended) An object handling apparatus according to claim 3, wherein 
command torques to the one or more servomotors for driving the fingers of said robot hand are 
altered in accordance with characteristics of the object, the characteristics comprising at le ast 
ene selected from the group consisting of: 

a type of material of the object, 
a shape of the object, ef-and 
a weight of the object. 



2 



Serial No. 10/627,722 

6. (original) An object handling apparatus according to claim 3, wherein said one or 
more servomotors for driving the fingers of said robot hand are controlled by a controller of said 
robot. 

7. (Currently amended) An object handling apparatus for handling an object to 
transfer the object from a first place to a second place with predetermined position/orientation, 
said apparatus comprising: 

a robot having a robot hand for holding the object; 

first detecting means for detecting a position of the object supplied to the first place; 

control means for moving the robot hand to a holding position for holding the object using 
the detected position of the object detected by said first detecting means and for controlling the 
robot hand to hold the object at the holding position; 

a movable device movable independently of the robot; 

second detecting means, associated with the movable device, for detecting a 
position/orientation of the object held by the robot hand relative to the robot hand; 

moving means for moving said robot hand or said second detecting means such that said 
robot hand holding the object has a predetermined detecting position/orientation relative to said 
second detecting means; and 

compensating means for automatically compensating for the position/orientation of the 
robot hand predetermined for transferring the object to the second place based on the 
position/orientation of the object held by the robot hand relative to the robot hand detected by 
said second detecting means. 

8. (original) An object handling apparatus according to claim 7, wherein said first 
detecting means comprises a two-dimensional visual sensor. 

9. (original) An object handling apparatus according to claim 7, wherein said first 
detecting means comprises a three-dimensional visual sensor. 

10. (original) An object handling apparatus according to claim 7, wherein said 
second detecting means comprises a two-dimensional visual sensor. 

11 . (original) An object handling apparatus according to claim 7, wherein said 
second detecting means comprises a three-dimensional visual sensor. 
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12. (original) An object handling apparatus according to claim 7, wherein said first 
detecting means functions as said second detecting means. 

13. (Currently amended) An object handling apparatus for handling an object to 
transfer the object from a first place to a second place with ^predetermined position/orientation, 
said apparatus comprising: 

a robot having a robot hand for holding the object; 

first detecting means for detecting a position of the object supplied to the first place; 

control means for moving the robot hand to a holding position for holding the object using 
the detected position of the object detected by said first detecting means and for controlling the 
robot hand to hold the object at the holding position; 

second detecting means for detecting a_position/orientation of the object held by the 
robot hand relative to the robot hand; 

moving means for moving said robot hand or said second detecting means such that said 
robot hand holding the object has a predetermined detecting position/orientation relative to said 
second detecting means; and 

compensating means for automatically compensating for the position/orientation of the 
robot hand predetermined for transferring the object to the second place based on the 
position/orientation of the object held by the robot hand relative to the robot hand detected by 
said second detecting means, and 

wherein said moving means comprises an additional robot to which said second detecting 
means is attached. 

14. (original) An object handling apparatus according to claim 7, wherein the object is 
transferred to a jig of a machine tool at the second place. 

15. (original) An object handling apparatus according to claim 7, wherein said robot 
hand has fingers driven by one or more servomotors. 

16. (original) An object handling apparatus according to claim 15, wherein said robot 
hand holds the object by positioning of the fingers by the one or more servomotors in 
accordance with a shape of the object. 

17. (Currently amended) An object handling apparatus according to claim 15, 
wherein command torques to the one or more servomotors for driving the fingers of said robot 
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hand are altered in accordance with characteristics of the object, the characteristics compris i ng at 
le ast on e selected from the group consisting of: 

a type of material of the object, 

a shape of the object, ef-and 

a weight of the object. 

18. (original) An object handling apparatus according to claim 15, wherein said one 
or more servomotors for driving the fingers of said robot hand are controlled by a controller of 
said robot. 

19. (Currently amended) A robotic handling system, comprising: 

a first robot having a hand which grabs an obj e ct, th e first robot moves tfre-an object from 
a first position to a second position; 

a first sensor which senses a first position and/or orientation of the object at the first 
position and ca l cu l at e s a first d i sp l ac e m e nt of th e obj e ct from a first pr e d e t e rm i n e d ref e r e nc e 
pos i tion and/or or ie ntation ; 

a movable device movable independently of the first robot; 

a movable second sensor associated with the movable device, which senses a second 
position and/or orientation of the object at the second position and ca l cu la t e s a s e cond 
displac e m e nt of th e obj e ct from a s e cond pr e d e t e rmin e d r e f e r e nc e posit i on and/or ori e ntation 
r e lat i v e to th e hand; and 

a controller which adjusts the hand accord i ng to th e first d i sp l ac e m e nt of th e obj e ct at to 
compensate for a difference between the first position and/or orientation of the object and suefr 
that th e hand grabs th e obj e ct i n a first d e sir e d pos i t i on and/or ori e ntat i on, th e contro lle r adjusts 
th e first robot and th e hand at the second position and/or orientation of the object accord i ng to 
th e s e cond d i sp l ac e m e nt of th e obj e ct such that the object is at the second position at a-the 
second desired position and/or orientation. 

20. (Currently amended) A robotic handling system, comprising: 

a first robot having a hand which grabs an object, the first robot moves the object from a 
first position to a second position; 

a first sensor which senses a first position and/or orientation of the object at the first 
position and ca l cu l at e s a first d i sp l ac e m e nt of th e obj e ct from a first pr e d e t e rmin e d r e f e r e nc e 
pos i t i on and/or or ie ntat i on ; 

a movable second sensor associated with a movement mechanism 7 which senses a 
second position and/or orientation of the object at the second position and ca l cu l at e s a s e cond 
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d i sp l ac e m e nt of th e obj e ct from a s e cond prodotormin e d ref e r e noo pos i t i on and/or ori e ntat i on 
rolat i vo to tho hand , wherein the movable second sensor is moved by a second robot; and 

a controller which adjusts the hand accord i ng to th e first disp l acomont of tho object at the 
first position such that the hand grabs the object in a first desired position and/or orientation, the 
controller adjusts the first robot and the hand at the second position according to tho socond 
d i sp l ac e ment of th e obj e ct such that the object is at the second position at a second desired 
position and/or orientation. 

21 . (Currently amended) An object handling apparatus for handling an object to 
transfer the object from a first place to a second place with a predetermined position/orientation, 
said apparatus comprising: 

a first robot having a robot hand for holding the object; 
a second robot; 

a first position detector detecting a position of the object associated with the first place; 

a second position detector associated with the second robot and detecting the position of 
the object h e ld by th e robot hand relative to the robot hand; and 

a compensator compensating for a position of the robot hand for transferring the object 
to the second place based on the position of the object relative to the robot hand detected by 
said second position detector. 

22. (Currently amended) A method of hand li ng an ob j ect to transf e r transferrinq an 
toe-object from a first place to a second place with a pr e d e t e rm i n e d position/or i entation by a first 
robot hav i ng a robot hand for hold i ng th e obj e ct , comprising: 

detecting a position of the object associated with the first place with a first position detector; 

detecting the position of the object held by the robot hand relative to the robot hand with a 
second position detector associated with a second robot; and 

compensating for the a position of the object relative to the robot hand fef -and transferring 
the object to the second place basod on th e posit i on of th e obj e ct r el at i v e to the robot hand 
d e t e ct e d by sa i d s e cond pos i t i on det e ctor . 

23. (New) A method of transferring an object from a first place to a second place, 
comprising: 

holding an object at the first place with a robot hand; 
detecting a position of the object relative to the robot hand; 
compensating for the position of the object relative to the robot hand; and 
transferring the object to the second place. 
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